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- We, Standard Telephones and Caslv^ 
Limited, a British Company, ofSimSgh? 
House 63 Aidwych/ LoWn. W C 2 
England do hereby declare the \v^S' 
5 for wn.ch pray that a pateirt i^v be 
granted to us and the method by S it 
« 0 be performed, to he parfic^^lv de- 
■ in and by the f oUow^SSSit^- 

in ^ji'^ invention relates to efectrical semi- 
10 condnctor devices, and in particular to po™r 
rectifiers including a semiconductor element 
having two flat surfaces which are eleS- 
ally connected to two conductors. ^^^^^'^ 
2n object of the presrait invention to 
15 provide a device which has pr«su» assisted 
contacts to the semiconductor, element. ' 

According to the present invention there 
IS provided an electrical semiconductor de- 
Z^'^-' deluding a semiconductor element 
20 having two flat surfaces whidh are electrically 
connected to two electric conductors, charac- 
terized m that it includes a first and a second 
casing part, that said first casing part sup- 
porte a stack consisting of a first disc, safd 
semi^nductor element and a second disc, 
said first casmg part constituting one of said 
two electnc conductors, that the upper part 

fn ^i'^,?"?"^ which is substanti- 

_ ally beU-shaped is provided with an insulat- 
™S portion haymg an opening therein, said 
opening affording a sealed passage for the 
other <rf said two electric conductors that 
riili t^^"^ conductor compfeeT a 

which terminates at an abutment 
35 the diameter of which is larger than that of 
said opemng and which makes contact with 
said second disc, and that a spring elemiS 
IS mounted between said abuti^ent^d^Sd 
msulatmg part, and that said first andScond 
40 casing p^ are interconnected so as to corn- 
So^ f V* ^Pri'ig.'^Iement, thus pressig said 
S^r""" """^ ""^e part and Sd 
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It should pe noted that in case the surfaces 
of the semiconductor element are Sflv 4^ 
Pj^^e'I between the surfaces of two e ectric 
conductors, there is great danger from breS 
mg the semi-conductor elemSnt dxS to ffie 
fact that surfaces of th« latter eten^t Snj! 

?i°^„^PP^«^t and the invSonlts^°,^fl 
rSr^ With tl,e acoomp^y^Jfe- 

conlUtj™^-? 
a power rectifier according to the Sv^Sonl 
2 represents a cross-section of a part 
^'e^vSr ^""^^ accordinf 15 
rA^^'''^^"^ referring to Fig. 1. the power 65 

<=h«S^ «=ylindric^l casing part 1 has a T- 7© 
shaped cross-section and presents an annular 
groove 10 in its upper siSface. It is forcS 
^an^'^^w' °^ ^ so as to ensure 

i^^^.S'*"*^^ ^^^'^ latter. This 
sopport OS provided with cooling fins The 7C 

mckel and gold plated and constitutes one 
electncal conductor. The steel casing part 

a tubular element 11 which is con- 
nected to the casmg part 2 by means of the 

Sfn^^l^ l^^^ part Of the', 

casing part 2 has a larger diameter than the 
remammg part of this casing cart 2 ml 

T^T^ ^i^-* ^^^^ « cm obli^ueTv 
liiis fisee edge is inserted in the anirakr 
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groove 10 of the casing part 1. The tuDiilar 
element 11 affords a passage with a tight fit 
for the rigid stem 3 which is made of copper 
which is nickel and gold-plated. This stem 
■ 5 3, which constitutes the other dectric con- 
ductor, is provided at its lower part with a 
number of transverse parallel incisions, such 
as 13, which axe alternatively made at tiie 
one and the other side of an axial plan of 

10 the stem. This stem terminates in an abut- 
ment 14 he diameter of which is larger than 
that of the tubular element 11. The helical 
spring 7 is moxmted between the abutment 14 
and the annular insulating part 12, A stack 

15 constituted by the disc 4 which is made of 
tin, i.e. a malleable material, the silicon 
rectifier 6 the surfaces of which are nickel 
and gold plated, and the disc 5 v/hich is also 
made of tin, is placed on the upper surface 

20 of the casing part 1. The abutment 14 makes 
contact with the tin disc 5, Before fixing the 
casing part 2 on the casing part 1 the groove 
10 is filled with solder, whereafter the lower 
edse of the casing part 2 is introduced in this 

25 sroovo 10. Ths ring 9 is then mounted as 
shown, so that it makes contact with the 
lower part of casing part 2. In this manner, 
when screwing the screws 15, the free edge 
of the casing part 2 is drawn into the groove 

30 10 filled with solder. Hereby tlie helical 
spring 7 is compressed and this spring has 
been so calculated that when the ring is com- 
pletely fixed on the support 8, this spring 7 
exerts a pressure of between 80 kg/cm^ to 

35 100 kg/cm- on the stack 4-6. In a manner 
not shown, the casing part 1 is connected to 
one terminal of an AC source, whereas the 
rigid stem 3 is ultimately connected to the 
oSier terminal of this AC source by means, 

40 of a cap covering the upper part of the 
tubular element 11. 

The solder in the groove 10 realizes a 
tight connection between the casing parts 1 
and 2. The transverse incisions 13 in the 

45 stem 3 have been provided to account for 
thermal expansion. The lower surface of the 
abutment 14 and the upper surface of the 
casing part 1 have been lapped in order to 
ensure, a good contact with the tin discs 5 

50 and 4 respectively. 

Generally the edge part of the sflicon recti- 
fier 6 has been etched in order to obtain 
better rectifying characteristics. This edge 
part then has a smaller -thickness than the re- 

55 mammg central part of the rectifier and iS 
brittle. Therefore the diameters of the discs 
4 5 and of the abutment 14 are chosen equal 
to the diameter of the central part of Jie 
rectifier, so that the outer part of the rectifier 

60 is not located between the discs 4 and 5 and 
may hence not break upon exerting a pres- 
sure on these discs. 

Also the central part of the sihcon rectmer 
will not break when subjected to a pressure 

65 even when it is not completely flat. Indeed, 
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due to the fact that the discs are made in ^ 
malleable material ihey always remain inti- 
mately in contact witii the casing part 1. tn^ 
rigid stem 3 and more particularly with tbc 
silicon rectifier 6. ^. _ 

Principally referring to Fig. 2, there 
shown a part of a controlled power^rec^ifier 
the parts identical to those shown ^^^^^^^^ 
being, mdicated by the same ^^^^^^ 
numerals. This power rectifier comprises 
casmg parts 1 and 2, a rigid stem 3, two 
discsX 16 a ring 17. a silicon recUfier 18, 
a rmg-shaped element 19, two ^ehcai fpnn^ 
7 and 20. a control wire 21. a support 8 aoa 

tv'pe and well known in the ajt. Its^ow^^ 
surface constitutes a zone of the F-t>^^ 
whereas its upper surface comprises a 
tral zone of the N-type and ^ penpheral^^^^^^^ 
of the P-type. The lower surface is cov^a 
by a nickel and gold layer (not shown) TJ^ 
npper surface is also covered by a nickel an ^ 
gold plated layer except for the Junction ^ 
uveen the above central and penpheral zone^ 
which is covered by an insulating and sur 
face protecting layer of sUicon jiioxide Cno 
shown). The plated lower surface andjne 
plated parts of the above central and per 
pheral zones constitute the elec^odes of to 
power rectifier. The tin disc 16 is place 
on the plated part of the central zone an 
the tin ring 17 is placed on the 
of the peripheral zone. The ring-shaped ei 
ment 19 is further placed on the tm ^ 
and the abutment 14 makes contect with 
tin disc 16. The helical spring 20 is moun^a 
between the ring-shaped element 19 and 
insulatins part 12 of the casing part 2. , 
tween the helical springs 7 and 20 is ?nou^^ 
a cylmder 22 of an insulating matenaL J-/^ 
cylinder 22 and the above silicon ^^o^^g^ 
zone electrically insulate the tm disc lo, ^ 
abutment 14 and the spring 7 from the - ^ 
ring; 17, the ring-shaped element 19 and ^ 
spring 20. FmaUy the control wire 21 
tends through an opening m the ^^f^j^^tv^ 
part 12 and is electrically connected to 
upper P laver via the ring-shaped element 

WHAT WE CLAIM IS:— . j^. ^'"^ 

1. Electrical semi-conductor device, 
eluding a semi-conductor element having ^ . 
fiat surfaces which are electrically connecx 
to two electric conductors, characterize^^ 
that it includes a first aad a second 
part, that said first casing part suppor^^^. 
stack consisting of a first disc sajd 
conductor element and a second disc. =^^^ 
first casing part constituting one of ^aio ^£ 
electric conductors, that the upper P^f^ijy 
said second casing part wiiich is substani^»f^^ 
bell-shaped is provided ^vith an J^sul^^^ 
portion having an opening? therein, said ^^^^ 
ins: affording a sealed passage for ^i^^^^iaid 130 
of^said two electric coaductors, that 
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othej electric conductor comprises a rigid 
stem which terminates at an abutment the 
diameter of which is larger than that of said 
^ opening and which makes contact with said 
0 second disc, and that a spring element is 
nioiiQted between said abutment and said 
msulating part, and ithat said first and second 
casmg parts are interconn.ected so as to eom- 
• P^^^f ^P^mg dement, thus pressing said 
iO stack betweffiQ said first casing part and said 
abutment, 

2. An electrical semi-conductor device as 
claimed in claim 1, characterized in that said 
semi-conductor element comprises a plural- 
15 ity of layers of P-type and N-type conduc- 
tivity, the one fiat surface of said semi- 
conductor element presenting a conductive 
zone of P-type or N-type and the other flat 
surface of which presenting at least two con- 
-40 ductn^c zones of P- or N-type the junction 
between these zones being covered by an 
sulating surface layer that said first casing 
part supports a stack constituted by said first 
disc, said semi-conductor element, said 
25 second disc covering the conductive part of 
one of said two zones and a ring covering the 
conductive part of the other of said two 
zones, that the spring element is replaced by 
a first and second spring element and that the 
.30 first spring element which is mounted be- 
tween said abutment and said insulating 
;..part, that a ring-shaped conductive element 
covers the upper surface of said ring and is 
'.^connected to a control wire whidi protrudes 
35 .-.through an opening in said msulating part, 
that the second spring element is mounted 
between said rmg-shaped conductive element 
and said insulating part, that said first 
..and second casing paats axe intercon- 
40 ; nected so as to compress said first and second 
spring elements, thus pressing said stack be- 
tween said first casing part, on th& one hand, 
and said abutment and ring-shaped conduc- 
tive element on the other hand, and that an- 
45 other insulating member is mounted between 



said second disc, said abutment and said first 
spring element, on the one hand, and said 
ring, said ring-shaped conductive element and 
said second spring element, on the o^er 
hand. " 

3. An electrical semi-conductor device as 
claimed in claim 1 or 2, characterized in that 
the pressure exerted by each of said spring 
elements is between 80 kg/cm2 and 100 
i:g/cm2. 

4. An electrical semi-conductor device as 
clamed in claim 1 or 2, characterized m that 
said first casmg part is provided at its upper 
surface with an annular groove and that 5ie 
low^ &ee edge of said second casing part is 60 
inserted m said groove and pressed thciem 

by means of a ring-shaped JBbdng element 

5. An electrical semi-conductor device as 
cJaimed m clann 4, characterized in that said 
groove IS filled with solder. 55 

6. An electrical semi-conductor device as 
claimed m claim 4, characterized in that said 
first casmg part is mounted in a cavity of a 
support with cooling fins to which said ring- 
shaped element is fixed. 70 

7. An electrical semi-conductor device as 
claimed m any one of the preceding claims 
mcludmg a semi-conductor element ft© flat 
sunaces of which are electrically connected 
between two electric conductors, character- 75 
ized m that said rigid stem is provided with 
mcasions m a plane parallel to at least one of 
said flat surfaces of the semi-conductor ele- 
ment 

8. An electrical semi-conductor device as ko 
clain^ed in claim 7, characterized in that said 
masions are alternatively made at the one 
and other side of an axial plan of said one 
electric conductor. 

9: An electrical semi-conductor device 85 
substantially as described with reference to 
the accompanying drawings. 

S. R. CAPSEY, 
Chartered Patent Agent, 
For the Applicants. 
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